ILE. Gav'l

PAGE: 181 ' PRINT DATE: 0RZ5/95

FAILURE MODES EFFECTS M?SIE {FMEA) - CRITICAL HARDWARE
NUMBER: M3-1MR-EMOTO-X

SUBSYSTEM NAME: MECHANICAL - EDS

REVISIOM: 1 2195
PART HAME ' PAFAT NUMBER .
VENDOR HAME VENDGH NUMBER
LAy . DOCKING MECHANISM ASSEMBLY TV 6516.003-08
MPO=EMERGIA A3 6316.003-085
SAU . ASSEMBLY, DIFFERENTIAL 33).6321.004
NPOD-EMERGIA S = -UX = -
PART DATA
EXTENDED DESCAIPTION OF PART UNDER ANALYSIS:
DIFFERENTIAL ASSEMBELY
REFERENCE DESIGNATORS:
QUANTITY OF LIXE [TEMS: 1
ONE
FUNCTION:

THE DIFFERENTIAL ASSEMBLY IS THE PRIMARY COMPONENT IN THE KINEMATIC
CHAIN AND PERFORMS THE FOLLOWING FUNCTIONS: (1) ENBURES DEFENDENT
MOVEMENT OF EACH BALLMNUT PAIR; {21 LOCKS BALI NUT PAIRS T LIMIT THEIR
MCVEMENT RELATIVE TO EACH OTHER {FIXATORY; (3) EMARLES EXTENSION ANG
RETRACTION OF THE DOGKING RING EY THE EXTEND/RETRACT ACTUATOR: (4}
PROVIDES FORCED SUMMED INPUTS TD THE FRICTIONAL BRAKE; AND (5) PROVIDES
CENTERING OF RING IN PITUH AND YAW DIRECTIONS (SPRING MECHANISMS),
CONTANED IM THE DIFFERENTIAL ASSEMBLY ARE THE "RiNG INITIAL POSITION®
SENSOR AND “RING FORWARD POSITION® SENSOR. EACH IS DESCRIEED BELOW:

ammmmﬁﬁmu-mcsms DOCKING RING REACHES TS INITIAL .
POSTTION, ABOUT.33% MM FROM ITS FULLY RETRACTED POSITION, A SENSOR DRIVEN
FROM THE FINAL SUMITING GEAR STAGE OF THE DIFFERENTIAL ASSEMBLY SENCS
REDUNDANT SIGNALS TO THE DSCU. THESE SIGNALS ARE USED TO AUTOMATICALLY

- TURN OFF THE EXTENDVRETRAACT ACTUATOR AT THE POINT WHERE INGTIAL PRSITION

OF THE KNG |8 ACHIEVED AND IS USED TO ILLUMINATE THE *RING INITIAL POSITION®
INDICATON LIGHT ON THE DOCKING CONTROL FPANEL. RING INITIAL POSTION IS ALSD
DOAWHL INKED FOR GROUND CFIE"H MONITORING. :

{S08 - ASECDND SENSOR DRIVEN FROM THE FINAL
SLIMMING GEAH E'ThGE L‘IF THE DIFFERENTIAL ASSEMBLY SENSES WHEN THE
DOCKING RING IS FULLY EXTENDED ANG SENDS REDUNDANT SHENALS TQ THE DSCU
TG TURN OFF THE EXTEND/RETRACT ACTUATOR, CONTINUE AUTOMATIC DOCKING
SEQUENCE (RETRACT RING), AND TO ILLUMINATE THE "RING FORWARD POSITION'
INDICATOR LIGHT ON THE DOCKING CONTROL PANEL. RING FORWARD POSITION 1S
DOWNLINKED FOR GROUND MONITORING.
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FAILURE MODES EFFECTS ANALYEIS (FMEA) ~ CRITICAL HARCWARE
NUMBER: M2-1MR-BM010-X

SERVICE IN DETWERH FLIGHT AND MAINTENANCE CONTROL:

VISUAL INSPECTION, SERVICEABILITY CONTOL, DOCKING WITH CALIBRATING
DOCKING MECHANISM.

MAINTAINABILITY
AEPAIR METHODD - NONE (REPAIRING 1N MANUFACTURING CONDITIONS CNLY).

AEFERENCE DOCUMENTS: 23L.6324.004
F31).6316.00305

@Eﬁ. Progrietary Data ®
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FAILLAE MODES EFFECTS ANALYSIS (FMEA) = CIL FAILURE MODE
NUMEER: M-1MP-GWO10- 1

REVISIONS 1 SRS
sUBSYSTEM MAME: MECHANICAL - EDS
LAW: DOCKING MECHANISM ASSEMBLY CRITICALITY OF THIS
ITEM NAME: ASSEMBLY, DIFFERENTIAL FAILURE MODE; 2/2

FAILURE MODE:
JAMMING, INCREASED RESISTANGE

MISSION PHASE:
oo CN-ORBIT

VEHICLE/PAYLOAD/KIT EFFECTVITY: 104 ATLANTIS

CAUSE: '

CONTAMINATION, STRUCTURAL FAILUAE DUE TO MECHANICALTHERMAL SHOCK OR
MANUFACTUREMATERIAL DEFECT

CRITICALMY 14 DURING INTACT ARBORT ONLY? ND
CRITICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS ONLY)T NA

REDUNDANCY SCHEEN  AJNA
B) Nt
C} A

PASSTAIL AATIONALE:
A}
NiA

B)
MAA

€} .
A

METHOD OF FAULT DETECTION:

A JAMMED CIFFERENTIAL CAN BE DETECTEC THADUGH VISUAL DBSERVATION
FOLLOWING CAPTURE. L OSS OF RING EXTENSION/ALIGNMENT/CAFTURE! RETRACTION
CAN BE DETECTED BY THE AFFECTED INCHCATIONS ON THE DOCKING CONTROL PANEL
THIS INFORMATION IS ALSO PROVIDED FOR GROUND MONITORING OF THE DOCKING
PROCESS ]

- FALURE EFFECTS -

{A) SUBSYSTEM: :

PREVENTS MOVEMENT OF ALL ELEMENTS IN THE KINEMATIC CHAIN, AN INCREASED
MOMENT OF RESISTANCE COULD BE OVERCOME BY THE POWER OF THE DOGCKING
MECHANISM ASSEMBLY ALLOWING THE RING T BE EXTENDED, ALIGNED, OR
RETRACTED. HOWEVER, TOTAL JAMMING OF THE DIFFERENTIAL WOLLD PRECLUDE

@ (PS¢ propristary Data
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RING EXTENSION, ALIGKNMENT, CAPTURE, OR RETRACTION DEPENDING ON WHEN
FAILUAE OCCURS.

{B) INTERFACING SUBSYSTEM(S)
EXCESSIVE LOADS INCURRED DURING DOCKING AS THE RESULT OF A JAMMED
CIEFERENTIAL ASSEMABLY COULD PROPAGATE TO EXTERNAL AIRLDCK AND OHRBITER

STRUCTURE.

(€} MISSION; .

AT THE STAGE QOF DOCKING, EXTERNAL FORCES COULD OVERCOME AN INCREASED
NMOMENT OF RESISTAMCE IN WHICH CASE DOCKING CAN BE COMPLETED, HOWEVES,
IN THE EVENT OF COMPLETE JAMMING, DOCKING WOULD BE IMPCSSIBLE. EXCESSIVE
LOADS INCURRED DURING SONTACT COULD CAUSE DAMAGE TO QOREITER AND MIR
DOCKING MECHANISME RESULTIMNG 1K THE INAZLLITY TO EXTEND OR RETARACT
DOCKING RING. THE INABILITY TQ MOVE RING TO MATE BOTH MECHANIEME WILL
RESULT Iv LOSS OF DOCKING AND SUBSEQUENT LOSS OF ORBMEAMIA MISSION

OBRJIECTIVES. -

(D} CREW, VEHICLE, AND ELEMENT(S) ' .
EXCESSIVE LOADS EXPERIENGED AS THE RESULT OF A JAMMED DIFFERENTIAL GOULD
RESULT IN DAMAGE TO ORBITER AND MIR DOCKING MECHANISMS. CREW AND-
ORBITER STRUCTURE ARE UNAFFECTED BY THESE LOADS. ]

{E) FUNCTIONAL CRITICALITY EFFECTS:
MIA

DESIGN CRITICALITY (PRIOR TD DPERATIONAL DOWNGRADE, DESCRIBED N F): 22 .

{F) FATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:
N/& (THERE ARE NQ WORKARQUNDS TO CIRCUMVYENT THIS FAILURE.)

~DISEOSITION RATIONALE-

(A) DESIGN;

DESIGN OF THE DIFFERENTIAL PROVIOES SUFFICIENT FREEPLAY B3ETWEEN SURFACES
TO ALLOW FOR TEMPERATURE EXPANSION AND TO PREVENT JAMMING. SPRING.
MECHANISMS ARE USED 10O REDUCE SPACING BETWEEN GEARS TO PREVENT TEETH
BEEAKAGE DURING PERIODS OF HiGH LOADS, WHERE APPROPRIATE GRAPHITE
LUBRICATION !5 PRGVIDED TO PREVENT SURFACES FROM STICKING. DIFFERENTIAL IS
ENGCLOSED TO REDUCE CONTAMINATION POTENTIAL. JAMMING CAN BE .
COUNTERACTED BY STRENGTH OF STRUCTURAL FARTS WHICH HAVE A SAFETY

MARGIN ND LESS THAN 1.4.

LOAD ANALYSIS HAS SHOWN THAT THE MAXIMUM AXIAL TENSION LOAD tNCURRED AS
THE RESULT OF A JAMMED DIFFERENTIAL PRIDR TO CAPTURE 15 2281 KGF ALONG THE
Z-AXIS WHICH |5 NOT HIGH ENOLKGH TO CAUSE A CAPTURE LATCH TO DISENGAGE.
(ANALYSIS HAS SHOWN THAT AN AXIAL LOAD OF 3638 KGF IS REQUIRED TO
DISENGAGE A CAPTURE LATCH) STRESS ANALYSLS HAS INDICATED THAT THE
CAPTUBRE LATCH WILL NOT HE DAMAGED IN SUCH A WAY AS TO TD PREVENT [T FROM
BEING ACTUATED OPEN DUE TO THIS 2281 KGF AXIAL TENSION LOAD, THIS AXIAL LOAD
WILL NOT EXCEED EXTERNAL AIRLOCK /QRBITER STRUCTURAL LIMITS.

@ ASC  proprietary Data .
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| mAILURE MCDES EFFECTS AKALYSIS (FMEA) = CIL FAILURE MODE
. NUMBER: M3-1MB-8M010— 01

(8) TEST:

1. INSPECTICN SERVICEABILITY TEST - DURING THE GUIDE RING FUNCTIONAL
PERFORMANCE TEST THE DOCKING MECHANISM RIMNG 12 EXTENDED TOQITS
INITIAL POSITION AND THEN IT'S FORWARD POSITION AND THEN RETRACTED TO
TS FINAL POEITION. DIFFERENTIAL IS VERIFIED FOR PROPER CPERATION
DURING RING EXTENSION AND RETRACTION. .

2. VIBRORESISTENT TEST - APGS SUBJECTED TO THE FOLLOWING VIBRATION
LEVELS FOR 2 MINUTES PER AXIS:

FREQUENCY (HZ) EPECTORAL DENSITY ACCELERATION
FROM 30 TO 80 INCREASING, 308 gngrE TO 0.04G</HZ
EROM 83 TO 350 PERMANENT 0.04G=MZ
FROM 350 TO 2000 DECREASING 3D8 OCTAVE WITH 0.04G5MZ

SUBSEQUENT TO THIS TEST AN ENGINEERING INSPECTION IS PERFORMED TO
IDENTIFY BROKEN OR LOOSE HARDWARE AND A FUNCTIONAL CHECK IS
PERFCAMED, #ER ATP #1 ABQVE, TO VERIFY FROPER OPERATION OF THE
DIFFERENTIAL

3. DOCKING MECHANISM CHECKOUT (STATIC) TEST - RING IS EXTENOED AND
AETRACTED AS NECESSARY TO FLILLY TEET ITS CPERATION DURING A SINGLE
DOCKING. FORCE I8 APPLIED TO THE RING TO SIMULATE LOADS THAT CGAN
OCCUR DURING AING CAPTURE AND MATING OF THE TWO MECHANIGMS.
ATTENUATION EYSTEM CHARACTERISTHCS 1S DETERMINED WHEN THE RING IS
DEFLECTED AND ROTATED DURING THIS TEST. A CHECK OF RING RETRACTION

. FORCE AND FORCE GENEAATED AND KEPT BY THE DOCKING MEGHANISM 15
PERFOAMED. THIS TEST will YERIFY PROPER OPERATION OF THE
DIFFERENTIAL UNDEM LOAD AND NO-LOAD CONDITIONS.

4. THERMO VACUUM TEST - DODCKING OF THE MECHANISM |5 THERMALLY .
CYCLED, UNDER LOAD CONDITIONS, FROM +20°C TG -S0/-55°C TO +50455'C TO
+20°C IN A VACULM AT 107 TO 02 TORA. DWELL AT EACH TEMPERATURE AND
BETWEEN OPERATIONS AT EAGH TEMPERATURE IS A MINNMUM OF 60 MINUTES
AFTER STABILIZATION. OPERATIONS INCLUDEE PERFORMING DOCKING WHICH
IE ACCOMPLISHED AT A SPEED OF 0.15WSEC BETWEEN THE SIMULATOR AND
MOVEABLE PLATFORM (CONTAINING THE DOCKING MECHANISM), FROPER

OPERATION OF DIFFERENTIAL IS VERFIED DURING FING
Exranslwm’gfcn- ON AND DOCKING FOR A TEMPERATURE RANGE OF -60°
C/-55°C TO SOCASS"GC. '

5 CONTROLLED DOSKING TEST - CONTROUED DOCKING IS PERFORMED
UNOER LOAL CONDITIONS. A PULL TEST OF ASSEMBLIES WITH THE DOCKING
MECHANISM ASSEMBLY IS PERFORMED OURING THIS TEST, THESE TESTS WILL
VERIFY PROPER OPERATION OF THE CXFFERENTIAL,

1. OPERATIONAL CAFABILITY TEST - DIFFERENTIAL MOVEMENT VERIFIED BY
RING EXTENSION AND RETRACTION FROM THE END'PQSITION TO THE INITIAL
POSITION THEN TS THE FORWARD POSITION AND FROM THE FORWARD
POSTION YO THE END POSITION.

. @ 5 Propristary Data
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| FAILURE MDUES EFFECTS ANALYSS (FMEA) = CTL FAILURE MODE

NUMBER: M4-1MR-8MOT10— 01 .

2. SHOCK ANTFSAWTOOTH LOADING STRENGTH TEST - DOGKING MECHANISM
15 SURIESTED TO 200 TERMINAL SAWTOGOTH SHOCK PULSES IN EAGH AXIS, 3
PULSES IN EACH DIRECTION FOR A TOTAL QF & PULSESAXIS, AFTER
COMPLETION AN INSPECTION IS FERFDRMED TO IDENTIFY BROKEN DR LOQSE
HAADWARE AND AN OPERATIDNAL CAPABILITY TEST IS CONDUCTED. AS
CEFINED IN QTP #H ABCVE, TD VERIFY PROFER DIFFERENTIAL OPERATIONS
DURING RING MOYEMENT.

4. VIBRATION STREMNGTH TEST - ARPDS SUBIECTED TO THE FOLLOWING
VIBRATICN LEVELS IN ERCH AXIS FOR A 400 SECOND GURATION.

FHEQUENCY (HZ) SPECTORAL DENSITY ACCELERATION
FROM 20 TO B0 INCHEASING, 308 GCTAVE TO 0.067G4HZ

FACM BD TO 250 CONSTANT 0.087G4MHZ

FRAOM 350 TO 2000 DECAEASING DB OCTAVE WITH 0.067 39HE

SUSSEQUENT TO THIS TEST AN ENGINEERING INSPECTION |15 PERFORMED TO
IDENTIFY BAGKEN OR LOOSE HARDAWARE AND AN CPERATIONAL CAPADILITY
TEET, AS DEFINED IN OTP #1 ABOVE, IS PERFORMED TO VERIFY PROPER
DIFFERENTIAL OPERATIONS DURIMNG RING MOVEMENT.

4. THANSPORATABILITY STRENGTH TEST - SHIPPING LOADS ARE SIMULATED ON
A VIBAATING TABLE TO YERIFY THAT THE DOCKING MECHANISM WILL NOT BE
DAMAGED DURING SHIPMENT. THIS TEST IS5 CONDUCTED UNDER THE
CONDITIONS CONTAINED IN THE FOLLOWING TABLE.

VIBRATION | VIBRATION FREQUENCY SURBAND, HZ TOTAL TEST
ACCELER ACCELER | 57 715 | 1530 [ 20-40 | 4080 DURATION
DIRECTION | ANPLITUDE Tzsr nunnmn, M HA MIN
ALCNG X-AXIS 14 = - - 2
12 78 ga :g_ gt % 5 7
ALONG Y-AXIS K - 4 - - - %
1.0 13 18 7 10 7 - 53
ALCNG Z-AXIS 1.1 - 3 - - - - r)
. 1.0 3 40 16 25 18 2 10

SUBSEQUENT TO THIS TEST AN INSPECTION {8 PERFORMED TO IDENTIEY
BROKEN OR LODSE HARDWARE AND AN OPERATIONAL CAPABILITY TEET, AS
DEERINED IN QTP H ABDOVE, |15 PERFOQRAMED TO VERIFY PROPER ﬂIFFEFIEN'ﬂAL
OPERATIONS DURING RING MOVEMENT,

. 5. APDS SERVICEABILITY TEST IN A SIX-DEGREE-OF-FREEDOM DYNAMIC TEST -
THE SIX-DEGREE-OF-FREEDOM DYNAMIC TEST VERIFIES APDS DOGKING AND
UNOOCKING OFERATIONS UNDER CLOSE-TO-FULL-SCALE CONDITIONS. STATIC
MOTION OF ENTITIES IS SIMULATED UNDER SRECIFIC INERTIAL AND
GEOMETRICAL PARAMETERS FOR VARIOUS [INITIAL CONDITIONS FOR
MIR/SHUTTLE DOCKING. A TOTAL OF 20 DOCKING S IS PERFORMED.
DIFFERENTIAL MOVEMENT VERIFIED BY EXTENSION OF DOCIONG AING TO
INITIAL POSITION AND ABSORPTION CF ENERGY OF AELATIVE MOVEMENT
DURING EACH DOCKING WILL DETECT A JAMMED DIFFERENTIAL. SUBSEQUENT
TO THIS TEST AN ENGINEERING INSPECTION IS PERFORMED TO IDENTIFY
BROKEN Of LOQSE HARDWARE AND AN OPERATIONAL CAPABILITY TEST, AS

@ E Proprietary Data .
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DEFINED IN QTP #1 ABOVE, iE PERFOAMED 75 YERIFY PROPER DIFFERENTIAL
FUNCTIONING DURING RING MOVEMENT AND DOCKING OPERATIONE.

5. COLD ANDG HEAT RESISTANGE TEST » DOCKING OF THE MECHANISM 1S
THERMALLY CYSLED FROM +20°C TO ~5V-55°C TO +500+55°C TQ +20°C IN A
VACUUM AT 10 TO 10°° TORR. DWELL AT EAGH TEMPERATLIRE AND BETWEEN
CPERATICNS AT EACH TEMPERATLIRE IS A MINIMUM OF 50 MINLUITES AFTER
STASILIZATION. FIVE CYCLES WERE PERFORMED AGAINST TME GUIDE AING
EXTEND AND FINAL POSITION MECHANICAL STOPS FOR 10 SECONDS EACH.
DURING EACH DOCKING, AS SHEWN IN THE ROLLOWING TABLE, A JAMMED
DIFFEAENTIAL WOULD BE DETECTED.

DOCKING SIMULATOR PRESS
SEG RATE, ROTATIONAL ANGLE | TEMPR | VOLTAGE | INTEGRITY
NO. WS PITCH AOLL ¢ | vOLTS | GHEGKOUT
1 a1t 0= o” 25 #-10 =3 YES
] _ a0 o 4" 25 4110 23 ND
3 512 & 4" 25 +/-10 27 ND
S — — — +684-5 — YES
I~ a 4.10 4 o° +504-5 27 YES
& — — — {G0+/-5} — YES
3 0.10 & o +30+-8) F1d YES
g — e — +HED4-E — YES
I & 0.12 " 4 +5044-5 = YEB_
T — — — 8D4-K) — YES
7 0.10 o 4 {30 +-5) 23 YES
i — —_ — +50H-B — YES
] 012 % a 50 445 34 YES
s — — - {60+-5) — YES.
9 0.12 4- g <3 +-5) 7 YES
10" — — — +EO4H-5 — YES
10 0.10 + 0 A5045-5 27 YES
Ik — — = {-5) — YES
N 0.30 o 4 <30 +5) 27 YES
iz - — — +80+-5 — YES
12 00 [, o 4 +50-5 27 YES
17 —— —_ {6048) | YEB
17 0.12 » 4 {30 /-5 27 YES
s — —_ — +50+-8 — YES
14" 0.12 ¢ 4 #5045 a7 YES
15 0.12 4 4° +25+-10 23 YES

WS DOBT-2001, 4001, & -5001 ONLY

AFTER COMPLETION AN INSPECTION IS PERFORMED TO IDENTIFY EFH;)‘HEH CA
LDOSE HAREWARE AND AN OPERATIONAL CAPABILITY TEST, AS DEFINED IN

- @TP H ABOVE, |15 PEAPOAMED TO VERIFY PROFER DIFFERENTIAL

FUNCTIONING DURING RING MOVEMENT AND DOCKING OPERATIONS.

R3¢ :
@ Enoncd Prnpﬂetqr]r Data
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| FAILURE MOLES EFFECTS ANALYSIS (FMEA} ~ CIL FAILURE MODE
NUMBER: ME-1MR-BMO10-~ 01

7. TARGAET SERVICE LIFE TEST « TESTS AHE PERFCAMED TO VERIFY PROPER
DOCKING AND UNDOCKING OPERATIONS OVER TS LIFE OF 100 DOCKINGS.
PROPER CQPERATION OF THE DIFFERENTIAL VERIFIED DURING 100 DOCKING
AND UNMATING CYCLES (FOA MCE21-0087-1001/-3001 UNITS OMLY), FOR MC821-
Q0A7-2001, 4001, & -5001 UNITE PROPER OPERATION VERIFIED DURING 323
CYCLES (44 VACUUMLOAD CYCLES, 16 LOAD CYCLES, & 224 NO-LOAD CYCLES).
THESE TESTS INCLUDE RING EXTENSION AND AETRACTION. SUBSEQUENT TO
THIS TEST AN ENGINEERING INSPECTION IS PERFQRMED TO IDENTIFY BRAOKEN
DA LOOSE HARDWARE AND AN OFERATIONAL CAPABILITY TEST. AS DEFINED IN
QTP #1 ABOVE, |5 PERFORMED TC VERIFY PROFER IFFERENTIAL
FUNCTIONING DURING RING MOVEMENT AND DOCKING OPERATIGNS.

8, BACKUP UMDOQCKING MEANE CHECK - FROPER DPERATION OF THE
DIFFERENTIAL € VERIFIED DURING COUPLING DF THE APDA ASSEMBLY WITH
THE SMULATOR.

5. CONTRGL DISASEEMELY - UPON COMPLETION OF ALL QUAL TEETING THE
DOCKING MECHANISM (S DISMANTLED AND ALl DIFFERENTIAL DPERATING
SURFALCES ARE CHEGKED FOA EYIDENCGE GF WEAR OR FAILURE,

OMASD - TURNARCUND CHECKOUT TESTING 12 ACCOMPLISHED IN ACCORDANCE WITH
DMRED. '

{C} INSPECTION:

RECEIVING INSPECTION

ALL COMPONENTS ARE SUBJECTED TO A 100% RECEIVING INSPECTION PRIOR TO
INETALLATION.

CONTAMINATION CONTROL

CORROSION PROTECTION PROVISIONS AND CONTAMINATION CONTROL VERIFIED BY
INSPECTION. CHECK OF AOOM CLEANLINESS: PAATS WASHING AND OTHER
OPERATIONS OF THE TEGHNOLOGICAL PROGESS WHICH PROVIDES CLEANLINESS ARE
VERIFIED @Y INSPECTION. . _

CRITICAL PROCESSES
ANODIZING, HEAT TFE*“PIG. AND CHEMIGAL PLATING YERIFIEDR BY INSPECTION.

ASSEMBLY/INSTALLATION
TORQUE, ADJUSTMENTS AND TOLERANCES ACCORDING TO TECHNICAL
AECUIREMENTS OF THE DRAWNGS ARE YERIFIED BY INSPECTION.

TESTING
ATR/QTPIOMRED TESTING VERIFIED BY INSPECTION.

HANDLING/PACKAGING
HANDUING/PACKAGING PROSEDURES AND REQLIREMENT FOR SHIPMENT VERIFIED 8Y

INSPECTION.,

{D) FAILURE HISTORY:

DATA OGN TEST FAILURES, UNEXPLAINED ANOMALIES, AND OTHER FAILURES
EXPERIENGED DURING GROUND PROCESSING OF QDS DOCIONG MECHANISMS CAN BE
FOUNC IN PRAGA DATA BASE,

REC g
@ Enere Propriatary Data .
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FAILURE MODES EFFECTS ANALYSIS {FMEA) — CIL FAILURE MODE
NUMBER: M3-1MR-BMO10— 01

(E} OPERATIONAL USE:
NONE FOR A COMPLETE JAMMING., HOWEVER AN INCREASE IN RESISTANCE CAN |E
OVERCOME BY THE POWER OF THE DOCKING MECHANISM OR BY THE EXTERNAL

FORCES OF DOCKING.

- ARPROVALS -
DESIGMN ENGINEER T MLNIKDLAYEWVA
DESIGH MANAGER - A SOUSBCHEY
NASA SSMA :
NASA SUBSYSTEM MANAGER
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